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(54) NEW BRANCHED ALKYL SULRDE TYPE EPISULRDE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new branched alky! 
sulfide type episulfide compound which is useful as an 
optical material for plastic lenses, prisms, optical fibers, 
information-recording media and optical fibers, particularly 
for plastic lenses of eye glass. 

SOLUTION: This compound is represented by formula I [x 
and u are each 0-1; y and z are each 0-4; n is 0-3, 
x+y+z+u=4; Eps is formula II (X is S. O where the number of 
S is >50% to the total of S and O), typically 2-(2-p- 
epithiopropylthioethylthio)-1,3-bis(p-epithiopropylthio) 
propane. The compound of formula I is obtained by reaction 
of a tri- or tetramercaptal compound having a branched 
alkyi sulfide structure with an epihalohydrin in the presence 
of an alkali followed by reaction of the product, a branched 
alkyI sulfide type epoxy compound, with a thia group- 
forming agent such as thiocyanic acid or thiourea or the 
like. 
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(CH2SCHaCHtSEp8) « 
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( 1 ) ^CC<i:»3^$n^{b^«. <fcO:B:ftfi«J^C^L 

ffi-rrjihit. ^i^T©J:^ccj:c^o TiBO^Jir. (x = 
0. y=4. z = 0. u=0)^», X, y. z. uO 
() rt<Dfiir*^»^<D)i^f&^-2,^ ( 1 ) (O^igi 

[fbs] 

C (C HaS C HaC H C Ha) 4 



(x = 0. y=4. z = 0, u=0), <x = 0. y = 
3. 2=K u = 0). (x=0. y = 3. z = 0. u 
= 1). (x=0. y = 2. z = 2. u = 0). <x = 
0. y=2. z=K u=l). (x = 0, y=l. z 
= 3. u = 0). (x = 0, y-1. z = 2. u = 
1). (x = 0. y = 0. z = 4, u = 0) . (x = 
0. y= 0. z = 3. u= 1 ) 

(a) x= 1. n^O<om^ 

(x=l, y=3, z = 0. u = 0). (x=l. y = 
2. z=K u = 0). (x=K y = 2. z = 0. u 
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= 1). (x=l.y=Kz = 2. u = 0). (x= * l/C>^<D«. (^) x = 0<3Di©^. u = 0, y+z = 4 

1. y=l. 2=1. u=l). (x=K y-0, z C[>«T<>©T*0, 

= 3, u = 0). (x=K y=l, 2 = 2. u= (x=0, y=4. 2 = 0. u = 0). (x = 0. y = 

1). (x= K y = 0. 2 = 2. u= 1 ) . 3.z=Ku = 0). ( x = 0 . y = 2 . z = 2. u 

(^N) x= K n= 1©^^ =0). (x=0. y= 1. z = 3. u = 0) . (x = 

(x=K y=3. 2 = 0. u = 0), (x=l. y= 0, y=0. 2 = 4, u=0) 

2. 2=1. u = 0). (x=l. y = 2. 2 = 0. u (a)<Dx=l. n = 0<Dl©^. u=I. y + 2 = 2<3r) 
= 1). (x=l. y=l. 2 = 2. u=0). (x= «T©fe<D"C*0. 

1. y=1.2=l.u=l). <x=l.y=0. z (x=l.y=2. z = 0.u=l). (x=l.y = 
= 3.u = 0). (x=l.y=0. z = 2.u=l) 10 l.z=l.u=l). (x=l.y = 0. z = 2. u 

<::^) x = 1. n = 2<0m^ = 1 ) 

(x=l. y=3. z = 0. u = 0). (x=l. y= . (^)<Dx=l. n=l~2<DiS^. u = 0. 

2. z=l. u = 0). (x=I. y = 2. 2 = 0. u y z - 3<OiiJirf(Oi><OV3b^^ 

= 1). (x= 1. y= 1 . 2 = 2. u= 0) . (x= (x= 1 . y= 3. z = 0. u = 0) . (x=l.y = 

1. y=1.2=l.u=l). <x=l.y=0. z 2. 2=Ku = 0). (x=l.y=l.z = 2. u 
= 3. u = 0). <x=l. y=0. 2 = 4. u= =0). (x=l. y = 0. z = 3. u=0). 

0) . (x= 1 . y = 0. z = 2. u= 1 ) . St>»*bW»«)<D«. ) x = 0<Dia^(D. (x = 

(3^) x= 1. n= 3<01©^ 0. y=4. z = 0. u=0) (P)x=l. 

(x=l. y=3. 2 = 0. u = 0). (x=l. y= n = 0<DiS^<D. (x=l. y=2. 2 = 0. u = 

2. 2=1. u = 0). <x=l. y = 2. 2 = 0. u 20 1). (x=l. y=l. z=l. u=l) * 0 

= 1). (x= 1. y= 1. z = 2. u=0) . (x= {^^) . (^) x = 1 . n = 1 '-2<30il^CO ( x = 1 . 

1. y=l. z=l. u=l). <x=I, y=0. z y=3. z = 0. u = 0) r*^, 

= 3. u = o). (x=i. y = o. z = 2. u=i) ^±M^(omvm^^mi^>iiir«:m'r. 

J|^UiCDWr|f?$L/^<D«. (-r) x= 0<Dit^<b (n) litA] 
(^) <Dx= 1 . n = 0--2©li^T*0. <fc»)»** 

C (CHaSEps) 4 E!p8S'CH2CH2SCHCH8SEps 
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. ( (CH.2) nH3 « 
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(HSCHaCHaS) «-C- (CH8SH) , (2) 
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( C H aS C H aC H aS H ) . 

+ y + z + u=4<Z>K^^?i/c-r) *10 [{fcG] 

" C (CH.) „H3 . 



(EpoSCHaCHaS) ,-C- (CHsSBfo} , 



(3) 



( C C iC^ X tt 0 1 CE). y tt: 0 4 
0-3<DlE»*«U i^O. x + y + 



(CHaSCHaCHiSEpo) . 



tt-CHaCHCHa 

(3) -ca^n-sx^^^Mfc^j^oD^^^wiisi^r. xt' 

(2) OF y^^l^ti-r F^^^l/*r:/^>{b^!^ 30 

^-SCHi^ (2) <OiyjiJVfj':f^>it^^^i.^tiyj>( 

ifi. $?^ui^^<D«. rii/:^y */c«r;i':^;y±3S^iil 
oo'cr^mMzn^i)^. »3fi/<»3 o-eo-cr* 



S (3) r^$ti-2)X4^+Mb^i^J:^)^C (1) <Dxf 
Fifc^^J^US-r-S^ffitcfcc^r. ^T{fcfiiji 

iia«j5c«^ (3) <Ox:j<=^^Mb^^0[)3^Ct^L4{&*JU 

^^m-r^t^^x ^:t^r>^is*'6c^i^ (3) <D 
X3j<=^- Wb^c^m3&i*5oj^o€>o^«6ffl-r c 

jvm. i^mmmit^mm. ^^^y>^b^^b*^!a^7&^* 

ifi. ft?*b<«2o-7o-cr*^o mmm\tiM(o 

r. ^ (3) <Dxd<^Mfc^^^*tc;T6^ (4) 
ItHb^^WfSii^. T;U+-rUfc Fa•^J^:t^^1^^ F. 
iaMfb7j<^^tci:^K{bk: J: ^m^L cn^ii^o:^^ 
(1) ©xtr>^;u:7-f F{b^ii--S*?*4>* 

Hb71 
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(RSCH2CH2S) u-C - (CH2SR) 

1 



(4 ) 



( C H 2S C H 2C H 2S R ) , 

+ y + z + u = 4CDM^^SS/cO. $6K:r«CH, = jSiJSfei l/rjJS; (5 ) CCT^Sti^ h 'J^^P h 'jy ;U*:7* 
CHCH, df> 

s ( 4 ) ^[^mmik^miitm^^t^ ( 2 ) co^ii^^f;!/:^/^* uts 1 

C < C H 2) »H ] X 



(R* SCH2CH2S) ,-"C - (CHiSR- ) 



( 5 ) 



I 

( C H 2S C 
(CCtC. xittO^KD. y«0-'4<D, 2«0'>'4 

+ y + z + u = 4(DK^^^j#/cO. $6tCR* «XCH 
z CHSHCH, -S^^U X«. ^^-SCHi^^ 

^ (5) CD>^Nn^;U:^>rd7>«. (4) oo^iafD 

enrc^-S F. Lautenschlaer 30 

ger6. J. Org. Chem. . 34 . 3 9 6 (1 
969) ) , 

<l)x^jl/rs>. n-:/nf-«/r sec-:/ 
i-:/^;l/T5>. t -r^^^UTS^. -^^^Ji^r 40 

1. 2 -^y^;b-^+*^;i/r a-^^^^Ji^r 

yxdr^'-^k 1 -r 5y:/D-'^*>^-JK 2-T5^^ 

-:/nd<+>:/afji/T5>. 3 - yyad<^e>:/D 
h=^^ix:/ntr;br 3- (2 -x^jl/^:^^*^p4^ 50 



H 2C H 2S R • ) ^ 

1. 2 -t?T^ >':>'P>'^*>. 1. 3~>>r^ y-^u 

/^*>. I. 2-5^T5 1. 3-$^T5^:/^ 

1. 4-s^rs -z:/^!/, 1. s-t^rs-z-^v^ 
1. 6->?r5 >''\^if>. 1. 7 -z^r^y^-^y 

(3-T5>':/Pfc' Jb) x-T-Jk 1. 2-b:;^- (3 

-r 5y:/Pd<^$^) x5f>, 1. 3-trx- (3-r 
^-/yp3j^^ix) -2. 2* -t^^^;l':/P^N'>. 
yx^/l/X^-z-il'T^^. 1, 2-. 1. 3-*'S(.i 

wi, 4-b;<r5 >'t^i^p-^+if>, 1. 3-*^c» 

«I. 4-trXT5 v/y^^Jl/v-^p-x+t^V. 1. 3- 

^^mti. 4-fcr>^r 5 ^x^;i/^^p^^^i;->, 

1. 3-*^m3:i. 4-fcfxr ^v'r^pe^usxi^p^ 

^^^-y-^. 7K^4. 4* -iyr^yiyy:ti:^)Vji^ly, 2 

-*>^CH3:4-T5 y t'-^yt^v, 2-«)^ii«4-r 
2-*^mi4-r s-zx^ju 
b*^i;*^>, N-T^ >'x^ji/b"'^»;t^>, N-r^^' 
:/Pb';l/b-'^y t^>. N-T 5 >'x?^;^^;^;^y N 
-T5>':/ab'ju*;i/7^i; -<ysf-p>i^r ^ 
>»>e^r^>, 1. 4-b;^r ^>':/PbJi/b'^^ey 

2. 4-*^V^«2. 6-hyu>i^T5>. 2. 4- 
DP-o-:?*xu>i^r f'h^i'PP-p-^ 



(7) 

n 

1. 5-*^(,>«. 2, 6-:^:7^'U>i^r$ 

'^>t^i^>. 4. 4' -tr;^ (o - hju-f i;^>) . 

i^T^t^i^>. 4. 4' -e^r ^ >'t^7:c^;l'^^>, 
2. 2~ (4, 4* -i^r ^^'i^:^*::^;!/) :/D^^•>, 

4. 4* -i^T5 >'i;?:7:t ji;i/x— r;u. 4. 4' 

:^-i^T^»;>. 4. 4' -5^T^ ^i^:7x^;l/XJl/.1^ 

4. 4* -i^r 5-/i>hu^u;^;us^>. -^^u>tr 
:^ (o-d'nnrc::.U» , 3, 9-e;^(3-T^>' lo 

:^Pb*;U) 2. 4. 8. 1 0-rh^:t+1f;^b-n 
[5. 5] ^^T'ij^^ t?x5^U>h ';ts>, -fsy 

-/:/ae;i/f-^^ix>, i. 4 -hr;;^ (r 5 -/x^jut* 
■^^t;^>) , 1. 4-ex (r ^-^r/Pf-^uf^^^ix 
>) . 2. 6-i^T5 -/fyt?>, tr:^ (3. 4-iyr 
^yy:c::^)i) x;l/.-^>^(Dl&3f<y T^> ; 5>x^;u 20 

- s e c -::^^jur V >^^;Ur 5 t^-n 

)vr^y. :i'i^9')vr^>s (2 -x^ju^^i^;u) 
b*^»;i^>. 2-. 3-. 4-b':3y>. 2. 

4-. 2. 6-, 3. V>yx.^)VT^ 

<D2j&r5>:N. N' -^^^;ux^u>iPr 

N. N' 2-i^r S >':/n/N'>, N. 

1 , 2-vr^y^^>s n, n' 

1. 4-i^r5 -/:/df>. N. N* 5 
-t;?r$y-<>^>. N. N* -i^y^^;!/-!. 6-5^ 

N. N' -i^x^;l/X^U>*;r 
N. N* -i^x5=*;l/- 1, 2-*^r5-/7'a^N->. N. 40 
-5^x^;l/-l, 3-i^r ^ >':/D^^•>, N. N* 

-s^x^ju-1, 2-i;^r s-/:/^'^. N. N* -s;^x 

^^I'-l. 3 -i^r 5 N. N* -t;^x^;U- 

1. 4 -t>T^ N. N* -^x^;l/-l. 6 

2. 5-*^(r^tt2. 6-$^-rf^;l/b'^^ix>, ;^ 
^b'-^^i^V, 1. I -V- (4-\^^Viy)V) >t^ 
1. 2 -i^- (4 -b-^iUi^JV) Xir>, 1. 3- 
(4-b-^i;i^;l/) :/D-'N'>, 1. 4-ty- (4- 
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y-n-::^ab;l/r H! - i s o -:/nbJUr $ 
2-t^>f^JU:/PbMl/r5>. hU-3 
--^^ h=l^2^:/PbJl/r hU-n-:/^;l/T^>, 
h i s o-:/^;UT5>. h <; - s e c -:/^iUT 

h »;-2 ~x^;l/^+i^;UT^>. HZ-K-rt^ 

;ur5>. h >; -^-i? i/ji/T h y-^Vij^P'^+i^ 

)VT^>. N. N-i^jrf^JU^^i^;Ur ^ N->>*^ 
;l/t^-^=^Syjl/r N. N-i^^5^iUt^i?P^^^'Jl/ 
rs>, N'--?^^JUi;^2/'i7p^^riyjl/r 5 >. hl^i^f 

N. N-i^>rf^JUr 2- <N. 

^;i/r^';>. N. N-t;^x^;ur b*yi?>. 

2- (2-5^-y^;i^r $^xh^i^) -4-y^;i/ 
-1. 3. 2-i^:f^t^ii^;^:^>^<3[>3«r ^> ; f-h 
•7.rf^;^x^u>*>r tr^s;?>. n. n' 

^;l/b'^^i^>. N. N' -l^X ((2-bKP=^^V) 
:/Pb;l/) b^^i^>. ^UVt^ h ^ 5 >. 

N. N. N* . N* '^h^ji^)V-l, 3-zr^>r 

i/x^;i/T$>^x^y-;l/, N. N. N-hU;^ (3- 

^^^jbr^-^t^Pb;^) r^>. 2, 4, 6-hy>^ 
<N. N-i;^y5=-;l/T5 :7xy-;k ^r^^ 

;k 4-yf'JU>r5 5<^!/-Jk . N-x5F;i.-<5 d^y- 
;k 2-x^jU^5 ^^-y-^k 4-x^;i/-/5y-/*- 
;k N-r/^^Pi/^r 5 2 -:/^;^^^^^/- 

>r5d^!/-Jk 1 -^>2^->l'-2 5 
;k N- (2* -->T>'x^;l/) - 2 --^^Jl/^ 5 
N- (2' -t^r^'x^iU) -2-»i?>'7^'>;i^-^ 

^ytZ-Jl/, N- (2* -t^T -2-:7*x 
5 a^!/-Jl/, 3, 3-b:^- (2 -x^;i.-4->rf 

AT^i^-r b K<D3l®^435^0^M-r ^ y -y-Jl'SI : 1 . 8 
-*^rifb5x^'P (5. 4. 0) -iyVT^-feV-T. 1. 
5-t>rifbVi7P (4. 3. 0)>'^>-5. 

:/^;PT^y-i. 8 --:;>rif b->^p (5. 4. o) 
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(2) (I) <Dr^>mt^^a{f>^ mM. 

AS. 

(3) ( 1 ) <DT$>S<*:^5>ijJ:0'H:7 vibJ^-l^^ 

(4) h ';y^;i/:7*;<:7 h yx^iU:?^^^:? 

h U - i s o-r^'afc'iU:^*;^:? hU-n- 

:t.z.>{,y ^y,y Aly^Oy *7.y ^ 

[ 0 0 0 7 ] ^yt. *^fl^c!««3^^iKr;i/=^;i/j3i;i/:7 
(ommm 1 fflJi^±<hffeO#!*S^pJfiB^j:WISS^ 1 M« 

cn6cDiriies^2fii^±w^-5{b'^!85<bu 20 

xjj^+i^fb^!^. :&«S3|x;i<+5^^b^:Bl, 

OWteS 1 f@i^±<bffeco#liS^pItfeAj:WtgS^ 1 
±W-r€»{b^<i:Ur{i. ex;l., ^#|^tr^;k 

Td^yji/. r ';;u^©^^ios^WT'2>x.i^^ 
Mb^. S«Sltxj|<+5/{b^. <Dxfc':^j|/:7 ^ Kfb 

1 0 0 0 8 ] *^«>g<D»ra^^«riU=t^il/:J^;U:7 
A K^xfx;i/>'-< hMb^ia^S^ii!{bL/r3^^«*4^ 

»^(c^or. ^cD^jbgs±»j. m9mmimm<om 

«iT>^x«>Aia. «KxXir;k Ktt«Kx>^7-ib. 
^«®^x;:^7-;KDrib*y^S, iii«flWI!^^<D^® 
S. it?Mfli^KxXT'->U. ^^'^:7^>, Vv^Ts. mWi 

[0009} :^m^<Dmm.f3:^f^r)V^)l7s}\.y ^ 
xb-;^jU:7^ Kfb^^m^{bU'C3fc^ttf4*ff5tc 
I^L/T. m^tU^. xfc:;^;i/:7 ^ F{b^, $6U:tt 50 
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14 

loo^r^. ji^i-4 8B#r^r^>D. ig{b^as«- i 
o-ieo-a 1 0^1 4 0-cr^)'5o $/c. m 
ibi^T^. tm^5 0 3!p6 1 5 o-c<Diasri o^*>6 

[00 10] 

i^m<os^m] ^^m(ommtj:^^r)i^)i^::^)iy ^ f 

Mxfx;u:7^ Fib^«j«:<f:0, Se*e»f5cr>fb^iB5^M 
s^T^i r $ e tc^m^w^tt^wr 

es{b. »Wb*jj:c;ffejRM<Dfi?«{b*ifSgccji^ 
FSgxbTXJi/:?^ Ffb^^fi^ilfbL-Cff^ 

[0011] 

immm] jut, ^0^tcj:O:$:^a^^:g:»WtctJiB>g-r 
/c, 

its : m^JtSit^rffiC^r 2 5 -C-CS'J^L. «ffi{cj: *) 

Mmti. : \^t! V F^C^b**'*^ 1 2 0 •Cia±CD t><D^O. 1 
2 0-C*SS8 0X;Jl5U:<Z)<><O^A. 8 0 •C^SIcO^©^ 
X t Lfc. 

X. itt>^ifi 10 mm&jL(Oi:>(0^0. 10mm*?g5 
mmfeLh<0^><D^A, 5 mm*SS©t><D^ x i Lz/c. 
^««(1 Cn = 0. (x=l. y = 2. z = 0, u = 
1) ] 

2- (2-^^I/:«;rrFx^^U^:i-) -l. 3-Z^jt}\,tf 
:/h':fUJ<yi. Omol (200, 4g)<5:Xb*^n 
^UfcFy^S. Omol (277. 5 g)<&?SM^10 
•C^r^ino. ;*:^{b:^hy':;Al5mmo 1 (0. 6 
g ) 6 m i lC«g3{P OftTmWL^MX. C (DUSiX 1 
^8^L//c ^ffiia^S: 4 0-45 -Cmif^tc^^^ 



(9) 



ftra^Q - 7 1 5 8 0 



15 
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3mol (120. 0 fir) J&Tkl 20m l{Ci§*iL//c* 

O/Co J^fDig^JBjCC7k2 0 Om 1 h;l^x>30 
Omiramb, h-»l'X>@^?K2 0 0m 1 raiil^Jfe^ 

L/C. ^;^x»l*l»K:^^l;«ilA'cKia$•^i:. ?g^^ 

3 6 8. 1 fir {im&(0 \ 0 0%) "C^/c, C 10 

Crfie^i/c, 2- (2-i/ViyiyJ\^^:tx.^)V^:t) * 

C 45.15% 
H 5. 99% 

S 53. 69% 



(EI) : M*- 4 1 6 (®ii^fi4 1 

6) 

^a*R^rl^±Jk • 62 0cm-" (xtrxjl/r;^ kjs 
<Df4j|iliS&) 

$ etc, :*:fk^®f^{c h y :/5^;UT ^ >^ 1 MISPiB^ 
Lcn^;p$ 2 mmtCil^IpO/c2ft<D:^f^X=K:d>6^'5 
^^)\^ K^CcaAO. 8 0 -Cr 5B$raM^i!fkO*?^» 

c 

H 

s 

vx;^--^^ hJl/ (E I ) :M*'47 6 (SI&^M4 7 ★O) 
6) 30 
g^^^jRx-^ hJl/ : 62 0 cm-* (xf:^;l.:7 ^ F3S 
<D{*SS^«l) 

[00 1 3]mmm3 (x = 0. y=4. 

C 
H 
S 



*-l, 3-trX (i/';^i^;b^:t) :;^P-'^•>0. 3mo 
1 (110. 6^) <bxar-/-;l/4 0m 1 Jg:5^2h5^T> 
mtfV^yj^.Bl, 5fir (0. 9mo 1 ) ^^K60m 1 (c 
1 B#f^M:f r?gia^4 5 -C* 
V±m$ii. C<D^aSr5B$p^Sj£3-!*/c. SliSfg^ 
CCTkSO Om 1 ^JIjnA. h;Ux>5 0 Om 1 rJfitBL/, 
h;Ux>®^7K5 0 Om 1 r3IsIz5fe^U/Co h;l'X>ll 

^K»:^M;':;Arte«$-^, mm^mtiL. 2- (2 

-^-Xf^:tr^nf;i/^:fX^;U^:i*) - 1. 3 - 
X (<3-xf^:^*:/pl^;U^2j-) >^a/^•>^10 6. 6 
(S^fiCOS 5%) »ft. 

(tmffi) 

40. 34% 
5. 80% 
53. 85% 

[0012]||JS«2 tn = 0 (x=l. y=l. 2 = 
K u= 1) D 

||jSS«lCC*jCiT2- (2--?^;l/:^7:/hx^;l/$^:*-) - 
1. 3-S^^il'/7>^h:/n^OCr)f^t>D{Cl. 2-l^X 

20 C (2-^;l':^7:/hx^;i/) - 3 -^;L':^77^h:/ 
nM->^:^ffi^^jL^3fj.tj||ig£?j 1 1.2- 
trx C (2-i8-xf^:i-7'Db-;l/^:rx^ju) ^iT] 
-3- (/3-xe'^:rr/'nfjl/^^) 
^ 8 6%rf#/Co 

(^*fffl) mnm) 

40. 12% 40. 29% 

6. 09% 5. 92% 

53. 64% 53. 79% 



^JI/) y ^ >^*SJR* 7 8 %r»/c. 



z = 0, u=* 

4 1. 59% 
5.9 1% 
52. 30% 



h;U (E I ) :M*'4 88 (as&^fi4 8 40il!r = 0 

8) 

g^^^iR;^^^^ : 6 2 0cm 

aXfi^Sd) 

[0014}||JfiW4 [n = 2. (x=l. y=3. 

Ttmi^mm : (^wii) 

C 45, 00% 
H 6. 67% 

S 48. 09% 



(it»ffi) 
4 1. 7 6% 

5. 77% 
52. 47% 
u = 0) ) 

ltc*5l>r2- (2 -^;l/:^:/hx^;l/^:t) ~ 
1. 3-$^^;U:^:/h:/a^^><Df^t>0Cc 1 . 1. 1- 

lliS0f!ll ^^OilL. 1. 1. 1 - h •JX (/3-xf^ 
:f:/af y5^;U) >^a/^•> (^ ( l ) <Om=2. 
n = 2 ) ^mmi 5 %rf#/c, 
(tfStfii) 

45. 18% 

6. 57% 
48. 25% 
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8) 

gt^^^^R;:^^^ b)l : 6 2 0cm-' {x.V^:^}iy a 
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[0015] ]AMm 1 

$1 



^ltSl!«^2 

9i^tmmmi^w^^MLtd^^tifc^mt. nmr 

J?^^^' hJl/cfcO^ < 1 ) <0n = 0. x=l. y=2. z 
= 0. u=ir*0. Xil3CDS<D<ia«HM?l^«fi5cT 

[00 16] 

[an 
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No 


1 


ftl 






-1 


2-(2-p-lfHrof»«IflfO- 


1.69 


36 


1,38 


0 


0 


-2 


i,2-fz[(2- p •irf*7*Df If *iffl)f r]- 


1.70 


36 


1.38 


0 


0 


-3 




1.69 


36 


1.37 


0 


0 


m» 

-4 




1.68 


37 


1.35 


0 


0 


- 1 


2-(2-iJIA7*UflfO-1.3-ri[||»*f7'DA-; 


K60 


32 


1.3? 


X 


0 


-2 


JC(l)©n=Os x=lv y=2. z=0^ u=lTX*<0 


1.62 


38 ! 


1.29 
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C (CHa) „Hi , 
I 

(EpsSCHaCHaS) „-C- (CH,SE,5,) , (1) 

I 

(CHaSCHaCHaSEps) > 
{zz\z. xeo~l0. yH:.0~4^D^ ztt0~4©, ua:O~l0. ntt 
0~3OSft*tl/. iPO, x + y+2 + u = 40M«*«fet,r *6CEfs 
li. -CHjCHCH, SftaU a#ll9CI4^-xKf-:rrn t:;i.S (-C 
X - 

HaCHCH,) * t< e^'iJS' (-CHiCHCHa) <Di,\ttlif>-Ctft). 
S 0 

;:oxn>os<oflRttSto©^ft.tjiJtt¥J9-C5 0%fii±-c*6. ) 
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